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Abstract
The aim of this study was the 3-dimensional active learning methods and techniques, interactive, multiuser and innovative 
Istanbul University Virtual Laboratory (IUVIRLAB) is to introduce the physics laboratory was developed as a model and 
investigate its relationships between communication skills with the usage of IUVIRLAB. Although there are many computer 
simulations and virtual laboratory applications, the model introduced in this study has a unique characteristics in terms of being a 
3-dimensional, interactive virtual laboratory that enables students to learn in cooperative groups, and is the first in its kind due to 
its qualities of enabling multi-admin. and multi-user operation, having a special software compatible to run on iPad, iPhone,
android and smart phone platforms, and having been designed on the basis of active learning approaches and provocate 
innovation approach in e-learning.  Due to its multi-user and internet accessible nature, the produced virtual physics laboratory 
was designed in a way suitable for the use of all active learning(problem-based learning in cooperative groups, cooperative 
learning, project-based learning, inquiry-based learning, research-based learning, learning through invention and structuralist 
learning) approaches that can be carried out with cooperative groups.
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1. Introduction
Information and Communication Technology (ICT) is innovation based reform in education. The usage of ICT 
has created opportunity for collaborative learning among group of students, take responsibility for their own learning 
and which students work with others on complex, extended real world-like problem. The integration of ICT in 
education is to ensure effectiveness and efficiency in teaching and learning.  As mobile devices are becoming 
increasingly ubiquitous, many researchers and practitioners have incorporated the technology into their teaching and 
learning environments. Typical examples of the devices used for mobile learning include cell phones, smartphones, 
palmtops, and handheld computers; tablet PCs, laptops, and personal media players can also fall within this scope 
(Kukulska-Hulme and Traxler 2005). The first generation of truly portable information has been integrated with
many functions in small, portable electronic devices (Peters 2007). Recent innovations in program applications and 
social software using Web 2.0 technologies (e.g., blogs, wikis, Twitter, YouTube) or social networking sites (such as 
Facebook and MySpace) have made mobile devices more dynamic and pervasive and also promise more educational 
potential. 
2. Literature Review And Hypotheses 
The applications of mobile learning range widely, from K–12 to higher education and corporate learning settings, 
from formal and informal learning to classroom learning, distance learning, and field study. Keegan (2002) stated 
that “mobile learning is a harbinger of the future of learning”, Peters (2007) viewed that mobile learning is the most 
flexible learning model in education.
“Innovation” concept is highlighted as an important role in European Union 2020’s Vision and the policies, 
especially for life-long learning is emphasized in educational institutions (European Commission, 2011b). To 
innovate in education implies new models based on ICT. It is not enough to just apply teaching-learning methods or 
strategies in courses with traditional approaches. Currently, there are several implementations teaching-learning 
scenarios that facilitate innovation processes in education. In innovative approach, Istanbul University Virtual 
Laboratory (IUVIRLAB) that based on active learning methods and techniques for university students was 
developed as a model of the 3-dimensional, interactive, multi-user and multi-DGPLQønce et al. 2014). The structure 
of the system as following;
• The Master-Admin: Enters the user name and password information of the multi-admin to the database. 
• Each multi-admin enters student information, usernames and passwords to the database.
• When the system is activated by the multi-admin, all users can login to the related experiments.
• At the end of the first experiment's period, the multi-admin deactivates the system and any user that logs in 
after this sees the message "Laboratory is closed".
• When admin decides to initiate the next experiment period, he or she clicks on the "create the groups for the 
next experiment" button and the system automatically assigns the groups and experiments of all users (names of 
experiments change without changing experiment tables; for instance experiment 1 - table 1 becomes experiment 2 -
table 1 in the next experiment).
• In order to initiate any experiment, the minimum number of users defined for each experiment needs to be 
logged in. A minimum of 3 users is required for each experiment, while the maximum number of users is 4.
• After a minimum of 3 users are connected to the experiment in question, the system assigns a task for each 
user. There are at least 3 tasks for each experiment. In cases where 4 users connect to an experiment of 3 tasks, the 
fourth user can be the "observer".  In cases where 4 users connect to an experiment of 3 tasks, the fourth user can be 
the "observer".  They solely observe the experiment. If there are 4 tasks defined but only 3 users connected, then the 
first user will perform 2 tasks.
• The task command on the screen of each user is different. During the experiment, the system notifies each 
user concerning the tasks they need to perform. 
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• In case one or more users go offline during the experiment, the message "waiting for other users" is 
displayed and the experiment resumes when all users are online again. 
• Multi-admin can assign homework to users concerning the experiments realized and perform measurement-
evaluation. For this purpose, an upload-download section is included in the system. From here, the multi-admin can 
upload new homework and download the finished assignments. The system stores all experiment tables in the 
database.
• After the group completes an experiment, it cannot do anything related to that particular experiment before 
the admin allows for the next period.  In this case, users see the "experiment completed" message and can only see 
the experiment result table when logged in (Ince et al., 2014).
As distinct from other virtual laboratories, in the software of the IUVIRLAB, flash and java applications were not 
used. Instead, a special software that can run on IOS, iPad, and iPhone, android and smart phones was developed 
with html 5 software code in order to meet the requirements of the day.
3. Methodology
3.1. Research Goal
The aim of this study was the 3-dimensional active learning methods and techniques, interactive, multiuser and 
innovative IUVIRLAB is to introduce the physics lab was developed as a model and investigate its relationships 
between communication skills with the use IUVIRLAB.
Within the scope of the present study, a virtual physics laboratory, as a model of the 3-dimensional, interactive, 
multi-user and innovative IUVIRLAB, that embodies active learning methods and techniques was developed, 
introduced and implemented. In consequence of the implementation, the final test applied and single group 
experimental model was used.
3.2. Sample and Data Collection 
The sample of the study consists of the students attending Istanbul University, Hasan Ali Yucel Education 
Faculty,   Science Education Department, the first grade. The sample 60 Pre-service science teachers attending, who
received the courses of General Physics and General Physics Laboratory, studied the topic of magnetism 
theoretically in the courses, and conducted experiments both traditionally and in the IUVIRLAB.  48 (80.0%) of the 
prospective teachers are female students while 12 (20.0%) are male students.
Within the scope of the study a questionnaire form that includes demographic information and data collection 
tools was prepared. The first part of the questionnaire form aims to collect demographic information and is formed 
by the items concerning the participants' gender, type of high school the participants graduated from, internet usage 
frequency, daily internet usage frequency, the level at which participants' mothers use technology, the level at which 
participants' fathers use technology, for how many years the participants have been using the internet, the activities 
for which internet is used, whether or not the participants own mobile devices, for how many years the participants 
have been using mobile phone, type of mobile phone used, whether owned mobile phone has graphic screen, WAP 
support, GPRS feature, joystick, and whether the participants have used a mobile phone to connect to the internet 
before. Second part of the form of the study is constituted by the Communication Skills inventory developed by 
Ersanli and Balci (1998). In the present study, the final form of the scale as obtained in 1998 was used. The 45-item 
scale that includes 29 negative and 16 positive statements is in 5-point Likert type and the highest point that can be 
scored from it is 225, while the lowest is 45. The scale consists of three sub dimensions, each of which includes 15
items, as cognitive (mental) (item = 15), emotional (affective) (item = 15) and behavioural (item = 15) sub 
dimensions, and also total score can be attained from the scale. While the highest point that can be scored from each 
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sub dimension is 75, the lowest attainable point is 15. For the purpose of determining the internal consistency of the 
scale, its Cronbach Alpha coefficient was calculated as .72 (p<.001).
3.3. Analyses and Results
Quantitative data was analysed by using SPSS 16.0 program at the .05 significance level. Mann Whitney-U and 
Kruskall Wallis tests were used to evaluate the scores derived from the scales in terms of the socio-demographic 
variables of the participants. 
While the lowest point the students scored from the Communication Skills Inventory was 136, the highest was 
198 (Table 1). Analysis of the points scored from the Communication Skills Inventory and its sub dimensions, in 
terms of gender was carried out through Mann Whitney-U test and it was determined that the points scored from the 
Communication Skills Inventory (U=258.000, z=-.555, p>.05) and the Cognitive (U=238.000, z=-.926, p>.05), 
Emotional (U=263.000, z=-.463, p>.05) and Behavioral (U=275.000, z=-.241, p>.05) subdimensions do not differ 
significantly.
Table 1. Descriptive data of the Communication Skills Inventory Scores
Subdimensions n Min Max X SD SE
Cognitive 60 46.00 67.00 56.9000 5.40151 .69733
Emotional 60 42.00 66.00 52.2000 5.43623 .70181
Behavioral 60 43.00 71.00 57.0333 6.33518 .81787
Total 60 136.00 198.00 168.1333 15.70541 2.02756
Analysis of the points scored from the Communication Skills Inventory and its subdimensions, in terms of the 
type of graduated high schools was carried out through Mann Whitney-U test and it was determined that the points 
scored from the Communication Skills Inventory (U=375.000, z=-.938, p>.05) and the Cognitive (U=413.000, z=-
.368, p>.05), Emotional (U=382.500, z=-.826, p>.05) and Behavioral (U=351.000, z=-1.300, p>.05) subdimensions 
do not differ significantly. Analysis of the points scored from the Communication Skills Inventory and its 
subdimensions, in terms of internet usage frequency was carried out through Mann Whitney-U test and it was 
determined that the points scored from the Communication Skills Inventory (U=312.500, z=-.661, p>.05) and the 
Cognitive (U=341.500, z=-.176, p>.05), Emotional (U=285.000, z=-1.122, p>.05) and Behavioral (U=320.500, z=-
.528, p>.05) subdimensions do not differ significantly.
As it can be seen from Table 2, in consequence of the Kruskal Wallis test carried out in order to determine 
whether the points scored from the Communication Skills Inventory and its subdimensions significantly differ 
according to internet usage frequency, the differences in total points and in the points scored from the cognitive 
subdimension were found out to be statistically significant at respective levels of p<.05 and p<.01. 
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Table 2. Results of the Kruskall Wallis Test conducted on the points scored from the Communication Skills 
Inventory and its subdimensions, in terms of daily internet usage frequency
Subdimensions Group N X Mean Rank Chi Square Sd p
Cognitive
I do not use 7 50.8571 12.29
10.173 2 . .006
2 hours and less 32 58.4063 35.30
3 hours and more 21 56.6190 29.26
Total 60 56.9000
Emotional
I do not use 7 50.1429 18.14
5.940 2 . .0512 hours and less 32 55.6250 34.843 hours and more 21 53.3810 28.00
Total 60 54.2000
Behavioral
I do not use 7 54.4286 23.50
2.258 2 . .3232 hours and less 32 58.2500 33.343 hours and more 21 56.0476 28.50
Total 60 57.0333
Total
I do not use 7 155.4286 16.29
6.711 2 .035
2 hours and less 32 172.2813 34.72
3 hours and more 21 166.0476 28.81
Total 60 168.1333
According to the results of the post hoc Mann Whitney-U test conducted in order to determine the variables 
among which the significant differences took place, the Communication Skills Inventory scores (U=41.000, z=-
2.602, p<.05) and the cognitive subdimension scores (U=29.000, z=-3.046, p<.05) of the students that daily use the 
internet for 2 hours or less were found out to be significantly higher than those of the students who stated that they 
do not use the internet. As for the students that daily use the internet for 3 hours and more, their cognitive 
subdimension scores (U=29.000, z=-2.367, p<.05) were found out to be significantly higher than the scores of the 
students who stated that they do not use the internet. Analysis of the points scored from the Communication Skills 
Inventory and its subdimensions, in terms of mothers' internet usage, carried out through Mann Whitney-U test and 
it was determined that the points scored from the Communication Skills Inventory (U=413.500, z=-.069, p>.05) and 
the Cognitive (U=388.500, z=-.453, p>.05), Emotional (U=411.500, z=-.100, p>.05) and Behavioral (U=408.000, 
z=-.154, p>.05) subdimensions do not differ significantly. Analysis of the points scored from the Communication 
Skills Inventory and its subdimensions, in terms of fathers' internet usage, carried out through Mann Whitney-U test 
and it was determined that the points scored from the Communication Skills Inventory (U=420.000, z=-.084, p>.05) 
and the Cognitive (U=412.500, z=-.198, p>.05), Emotional (U=398.500, z=-.411, p>.05) and Behavioral 
(U=408.500, z=-.259, p>.05) subdimensions do not differ significantly. Analysis of the points scored from the 
Communication Skills Inventory and its subdimensions, in terms of the number of years the participants used 
internet, was carried out through Mann Whitney-U test and it was determined that the points scored from the 
Communication Skills Inventory (U=363.000, z=-.721, p>.05) and the Cognitive (U=335.500, z=-1.149, p>.05), 
Emotional (U=343.000, z=-1.033, p>.05) and Behavioral (U=372.000, z=-.582, p>.05) subdimensions do not differ 
significantly. Analysis of the points scored from the Communication Skills Inventory and its subdimensions, in 
terms of internet use for emailing, was carried out through Mann Whitney-U test and it was determined that the 
points scored from the Communication Skills Inventory (U=344.000, z=-1.329, p>.05) and the Cognitive 
(U=344.000, z=-1.329, p>.05), Emotional (U=373.000, z=-.892, p>.05) and Behavioral (U=342.500, z=-1.072, 
p>.05) subdimensions do not differ significantly.
According to Table 3, in the analysis of the points scored from the Communication Skills Inventory and its 
subdimensions, in terms of using the internet for conducting searches, was carried out through the Mann Whitney-U
test and it was determined that significant differences exist at p<.05 level of significance for the whole scale 
1773 Elif İnce et al. /  Procedia - Social and Behavioral Sciences  195 ( 2015 )  1768 – 1777 
(U=206.000, z=-2.029) and the Emotional subdimension (U=202.500, z=-2.093) and at p<.01 level of significance 
for the Behavioral subscale (U=172.500, z=-2.618). The points scored from the whole scale and the emotional and 
behavioral subscales by the participants who stated that they do use the internet for conducting searches were found 
out to be significantly higher than the points scored by other participants.
Table 3. Results of the Mann Whitney-U Test conducted on the points scored from the Communication Skills 
Inventory and its subdimensions, in terms of using the internet for conducting searches
Analysis of the points scored from the Communication Skills Inventory and its subdimensions, in terms of using 
the internet for chatting, was carried out through Mann Whitney-U test and it was determined that the points scored 
from the Communication Skills Inventory (U=434.000, z=-.229, p>.05) and the Cognitive (U=435.500, z=-.208, 
p>.05), Emotional (U=393.500, z=-.830, p>.05) and Behavioral (U=439.500, z=-.148, p>.05) subdimensions do not 
differ significantly. Analysis of the points scored from the Communication Skills Inventory and its subdimensions, 
in terms of using the internet for e-learning, was carried out through Mann Whitney-U test and it was determined 
that the points scored from the Communication Skills Inventory (U=265.500, z=-1.447, p>.05) and the Cognitive 
(U=279.500, z=-1.214, p>.05), Emotional (U=238.500, z=-1.901, p>.05) and Behavioral (U=275.500, z=-1.281, 
p>.05) subdimensions do not differ significantly.
According to Table 4, in the Mann Whitney-U test analysis of the points scored from the Communication Skills 
Inventory and its subdimensions in terms of using the internet for shopping, a statistically significant difference was 
found in the Behavioral subdimension (U=81.500, z=-1.988) at p<.05 level of significance. The points scored from 
the behavioral subscale by the participants who stated that they do use the internet for shopping were found out to be 
significantly higher than the points scored by other participants.
Table 4. Results of the Mann Whitney-U Test conducted on the points scored from the Communication Skills 
Inventory and its subdimensions, in terms of using the internet for shopping
Analysis of the points scored from the Communication Skills Inventory and its subdimensions, in terms of using 
the internet for gaming, was carried out through Mann Whitney-U test and it was determined that the points scored 
from the Communication Skills Inventory (U=261.000, z=-.163, p>.05) and the Cognitive (U=255.500, z=-.268, 
p>.05), Emotional (U=260.000, z=-.182, p>.05) and Behavioral (U=249.000, z=-.392, p>.05) subdimensions do not 
differ significantly. The participants were asked whether they use the internet for following the weather forecast, 4 
of the participants stated they do, while the remaining 56 participants responded that they do not. Since it was 
considered that conducting statistical analysis with these numeric data would not be healthy, no further action was 
taken in this context. None of the participants stated that they use the internet for banking activities.
Subdimensions Group n X S.O. S.T. U z p
Cognitive Yes 14 58.0714 33.82 473.50 275.500 -.814 .415No 46 56.5435 29.49 1356.50
Emotional Yes 14 56.7143 39.04 546.50 202.500 -2.093 .036No 46 53.4348 27.90 1283.50
Behavioral Yes 14 60.5714 41.18 576.50 172.500 -2.618 .009No 46 55.9565 27.25 1253.50
Total Yes 14 173.9286 38.79 543.00 206.000 -2.029 .042
Subdimensions Group n X S.O. S.T. U z p
Cognitive Yes 6 59.3333 38.00 228.00 117.000 -1.111 .267No 54 56.6296 29.67 1602.00
Emotional Yes 6 56.1667 37.08 222.50 122.500 -.975 .329No 54 53.9815 29.77 1607.50
Behavioral Yes 6 62.1667 43.92 263.50 81.500 -1.988 .047No 54 56.4630 29.01 1566.50
Total Yes 6 177.6667 41.08 246.50 98.500 -1.566 .117
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Analysis of the points scored from the Communication Skills Inventory and its subdimensions, in terms of 
internet use for downloading files, was carried out through Mann Whitney-U test and it was determined that the 
points scored from the Communication Skills Inventory (U=367.500, z=-1.050, p>.05) and the Cognitive 
(U=380.000, z=-.864, p>.05), Emotional (U=377.000, z=-.909, p>.05) and Behavioral (U=376.500, z=-.917p>.05) 
subdimensions do not differ significantly. The participants were asked whether they use the internet for other 
activities and 3 of the participants stated they do, while the remaining 57 stated that they do not. Since it was 
considered that conducting statistical analysis with these numeric data would not be healthy, no further action was 
taken in this context. In consequence of asking the participants whether they own mobile devices, 57 participants 
stated that they own mobile phones, while 1 participant owned a pocket pc and 2 participants owned palm smart 
phones. Since it was considered that conducting statistical analysis with these data would not be healthy, no further 
action was taken.
Analysis of the points scored from the Communication Skills Inventory and its subdimensions, in terms of the 
number of years the participants have been using mobile phones, was carried out through Mann Whitney-U test and 
it was determined that the points scored from the Communication Skills Inventory (U=327.000, z=-.632, p>.05) and 
the Cognitive (U=295.000, z=-1.159, p>.05), Emotional (U=347.000, z=-.304, p>.05) and Behavioral (U=340.000, 
z=-.419, p>.05) subdimensions do not differ significantly.
As it can be seen from Table 5, in consequence of the Kruskall Wallis test conducted on the points scored from 
the Communication Skills Inventory and its subdimension, in terms of whether the mobile phones used by the 
participants feature joystick, it was determined that the there are significant differences in the cognitive 
subdimension at p<.05 level of significance. 
According to the results of the post hoc Mann Whitney-U test conducted in order to determine the variables 
among which the determined significance exists, it was determined that the cognitive subdimension scores 
(U=88.000, z=-2.388, p<.05) of the students that have mobile phones featuring joystick were significantly higher 
than those that use mobile phones that do not feature joysticks.
Table 5. Results of the Kruskal Wallis Test conducted on the points scored from the Communication Skills 
Inventory in terms of whether or not the mobile phones of the participants feature joystick
Sub Dimensions Group n X Mean Rank Chi Square Sd p
Cognitive
Available 15 59.5333 39.27
6.138 2 .046
Not available 22 55.1818 24.82
I do not know 23 56.8261 30.22
Total 60 56.9000
Emotional
Available 15 54.8000 32.57
2.806 2 .246Not available 22 52.8182 25.59I do not know 23 55.1304 33.85
Total 60 54.2000
Behavioral
Available 15 58.9333 36.43
3.574 2 .167Not available 22 55.0455 25.55I do not know 23 57.6957 31.37
Total 60 57.0333
Total
Available 15 173.2667 36.50
4.028 2 .133
Not available 22 163.0455 25.07
I do not know 23 169.6522 31.78
Total 60 168.1333
Analysis of the points scored from the Communication Skills Inventory and its subdimensions, in terms of 
whether the participants have used mobile devices in the past for internet connection, was carried out through Mann 
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Whitney-U test and it was determined that the points scored from the Communication Skills Inventory (U=149.000. 
z=-.841. p>.05) and the Cognitive (U=152.500. z=-.762. p>.05), Emotional (U=-1.408. z=-1.408, p>.05) and 
Behavioral (U=149.000. z=-.841. p>.05) subdimensions do not differ significantly.
In order to determine any relationship between the points the students scored from the IUVIRLAB scale and the 
Communication Skills Inventory (and its subdimension), Pearson Product-Moment Correlation Coefficient Analysis 
was carried out, yet no significant result was obtained. 
4. Conclusion
According to the points the students scored from the Communication Skills Inventory, the points obtained from 
the whole scale are distributed within the ±2 standard deviation range. This is indicative of the balanced distribution 
of the students with high and low levels of communication skills. It is also possible to assert that the sample does not 
include any participants with extremely high or extremely low levels of communication skills. 
In terms of the daily frequency of internet use, it was determined that the students using the internet for 2 hours 
or less everyday scored higher points from the whole scale and its cognitive subdimension, in comparison to the 
students who stated that they do not use the internet. As for the students that daily use the internet for 3 hours and 
more, their cognitive subdimension scores were found out to be significantly higher than the scores of the students 
who stated that they do not use the internet. 
In terms of using the internet for conducting searches, statistically significant differences were determined in the 
Communication Skills Inventory, and its Emotional subdimension. The points scored from the whole scale and the 
emotional and behavioral subscales by the participants who stated that they do use the internet for conducting 
searches were found out to be significantly higher than the points scored by other participants.
In terms of using the internet for shopping, a statistically significant difference was determined in the Behavioral 
subdimension of the Communication Skills Inventory. The points scored from the behavioral subscale by the 
participants who stated that they do use the internet for shopping were found out to be significantly higher than the 
points scored by other participants.
Statistically significant differences were determined in the Communication Skills Inventory and its cognitive 
subdimension, based on the variable, whether or not the students' mobile phones feature a joystick.  Cognitive skill 
points of those who own mobile phones featuring joystick were found out to be higher than those whose phones do 
not feature joystick. 
It was determined that the points scored from the Communication Skills Inventory and its subdimensions do not 
differ significantly according to the variables of the type of high school graduated from, parents' use of technology, 
for how long the participants have been using the internet, and using the internet for e-mailing, following the news, 
chatting and following the weather forecast.  In addition, it was determined the availability of GPRS and WAP 
support in mobile phones and even whether or not the participants used mobile devices to establish internet 
connection in the past do not result in any significant difference. In a study carried out on medical students, the 
Communication Skills Attitude Scale (CSAS) (Rees, Sheard and Davies 2002) was used and significant differences 
in terms of students' grades and genders were determined. The scale in question consists of two subdimensions that 
indicate positive and negative attitudes. In the study it was determined that female students scored higher points than 
the male students in terms of positive attitude and scored lower points than the male students in terms of negative 
attitude. Manifestation of a higher level of positive attitude and a lower level of negative attitude by female students 
is also supported by other studies (Batenburg and Smal 1997; Rees and Sheard 2003). Considering the case in terms 
of the grades, significant differences in both subdimensions exist among the 1st, 2nd and 3rd grades. In terms of 
positive attitude, it was determined that 1st grade students have higher levels of positive attitude than the 2nd and 
3rd grade students. No significant difference exists between 2nd and 3rd grade students. In terms of negative attitude 
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on the other hand, 1st grade students were found out to have scored lower than the 2nd grade students. These results 
are also supported by other studies (Harlak, Dereboy and Gemalmaz, 2008).
Being defined as an upper level simulation program, virtual laboratories today provide the means of laboratories 
to students and teachers without any constraint/restriction of time and space, and enable them to make experiments 
where ever and whenever they want. Virtual laboratory programs, the number of which is rapidly increasing all 
around the world, are needed as supporters of the traditional laboratories (Jeschke, Richer and Zom 2003). With 
these programs students are able to carry out the experiments they want, whenever they want and in an ideal 
environment, which greatly enhances their creativity. Students that use virtual laboratory programs have the 
opportunity to reason and comprehend the details and causes of the phenomena they frequently experience in their 
daily lives. In some other studies where it is demonstrated that virtual laboratories are just as effective as real 
laboratories (Yu, Brown and Billet 2005; Dalgarno, Bishop, Adlong, and Bedgood 2009; Varma 2012), it is reported 
that virtual laboratories provide a safe environment for experimenting (Mercer-Chalmers, Goodfellow, and Price 
2004), that by means of user interaction they offer more options in shorter durations of time (Regan and Sheppard 
2006; Ozdener and Erdogan 2001) and that they provide the users with micro, macro and symbolic levels of 
presentation at the same time (Carlsen and Andre 1992).
The active learning approaches, on which the study is based, are problem-based learning in cooperative groups, 
cooperative learning, project-based learning, inquiry-based learning, research-based learning, learning through 
invention and structuralist learning. Due to its multi-user and internet accessible nature, the produced virtual physics 
laboratory was designed in a way suitable for the use of all active learning approaches that can be carried out with 
cooperative groups. While some studies included in the literature demonstrated that various virtual laboratory 
applications have a positive effect on student success (Burke, Greenbowe, and Windschitl 1998; Clark 1998; 
Monaghan and Clement 1999; Jimoyiannis and Komis 2000; Kennepohl 2001; Dori and Barak 2001; Huppert, 
Lomask and Lazarowitz 2002; Blaylock and Newman 2005; Yu et al. 2005; Hughes McLeod, Brown, Maeda and
Choi 2007;  Bozkurt 2008; Limniou, Papadopoulos, Giannakoudakis, Roberts, and Otto 2007; Chen 2010), it was 
reported in some other studies that there is no substantial difference in terms of learning outcomes between virtual 
laboratories and the traditional method (Bernard, Abrami, Lou, Borokhovski, Wade and Wozney 2004; Cavanaugh, 
Gillan, Kromrey, Hess and Blomeyer 2004). There are also studies stating that, although virtual laboratory 
applications have their advantages, the traditional method is still more effective (Gorghiu, Gorghiu, Alexandrescu, 
and Borcea 2009).
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